Objectives. Physical activity is recommended as an essential part of the non-pharmacological management of inflammatory joint disease, but previous research in this area has predominantly included women. The aim of this study was to examine physical activity behaviour in men with inflammatory joint disease.
Introduction
Physical activity has been recommended as an essential part of the non-pharmacological management of inflammatory joint disease, including RA, AS and PsA [13] . Results from systematic reviews and meta-analyses suggest positive effects of physical activity on aerobic capacity, physical functioning, pain and stiffness and report no detriment or deleterious effects [46] . Studies reveal inconsistent results on whether people with RA, AS and PsA overall are more or less physically active than their healthy counterparts [711] , but it has been suggested that people with inflammatory joint disease engage in less physical activity at moderate and vigorous intensities [7, 10, 11] . Moreover, several barriers to physical activity in inflammatory joint disease have been identified, including pain, fatigue and fear of damaging joints [12, 13] .
Previous studies on physical activity behaviour in inflammatory joint disease have mainly been conducted in patients with RA, and thus predominantly in women. Therefore, the conclusions and implications of previous research cannot necessarily be generalized to men, as a growing body of literature highlights how men's health behaviour differs from that of women, and that accordingly men may need their own health strategy [14, 15] .
A qualitative study on gender and coping in patients with multiple chronic diseases found that men felt challenged in their masculinity by their decreased ability to participate in physical and sports-related activities [16] . Also, in qualitative studies of men with inflammatory joint disease, engagement in physical activity has been identified as an important part of the masculine identity and as a means to cope actively with, and manage, the disease [17, 18] .
Thus, physical activity based interventions could be received as a welcome form of health-promoting activity that meets the preferences of men with inflammatory joint disease. However, knowledge is lacking of physical activity behaviour and the association with clinical manifestations of inflammatory joint disease in men.
The primary aim of this study was therefore to examine physical activity behaviour in men with inflammatory joint disease (RA, AS and PsA), and the association between regular engagement in physical activity and selected clinical and demographic variables. As a secondary aim we wished to explore men's motivation, barriers and preferences for physical activity.
Methods

Study design and data sources
The study was conducted as a cross-sectional study based on data from the DANBIO registry [19] . DANBIO is a Danish nationwide registry, approved as a national quality registry by the Danish National Board of Health, and includes patients with inflammatory rheumatic diseases that are treated in routine care. The DANBIO registry comprises patient reported outcome measures (e.g. functional status and symptoms) entered by the patients on touch screens in the waiting area, as well as clinical data assessed and entered by physicians and health care professionals (e.g. joint counts and medications) during consultations with the patients. Patients are followed prospectively and all data are captured electronically [20] . According to Danish legislation, no ethical approval or informed consent are required for registration and publication of data from clinical registries.
Participants and setting
Participants were recruited consecutively from November 2014 to August 2015 via touch screens during outpatient visits at the Center for Rheumatology and Spine Diseases, Rigshospitalet, Glostrup. All male patients with inflammatory joint disease were invited to answer questions on physical activity behaviour in addition to the routinely collected patient-reported outcomes for the DANBIO registry. Eligible participants were men using the touch screens during the period of data collection, 518 years old, and diagnosed with RA, AS or PsA by the rheumatologist. In the case of multiple visits during the period, only data from the visit where the men were introduced to the additional questions on physical activity behaviour for the first time were included in the analyses.
Outcomes and instruments
Physical activity behaviour: physical activity level Physical activity level was determined using the SaltinGrimby Physical Activity Level Scale [21] . On this ordinal scale the patients rate themselves within four levels of physical activity (defined by duration/frequency and intensity): (I) mainly sedentary (e.g. reading); (II) light physical activity (e.g. walking) a minimum of 4 h/week; (III) moderate physical activity (e.g. bicycling) 24 h/ week; and (IV) vigorous exercise or sports (e.g. football) a minimum of 4 h/week. For the purpose of this study we dichotomized physical activity level (as proposed by Løppenthin et al. [22] ): low (suboptimal) physical activity (corresponding to levels I and II), and regular (recommended) physical activity (corresponding to levels III and IV).
Disease activity and functional status
Data on disease activity and functional status were extracted from the DANBIO registry, using data collected at the same time point as the data on physical activity behaviour (±30 days). Measures of disease activity included serum CRP level (normal range 410 mg/l), the Clinical Disease Activity Index (CDAI; score 076) [23] (for peripheral arthritis: RA and PsA only), and the BASDAI; 0100 [24] (axial arthritis: AS and PsA only). Extracted measures of functional status included the HAQ (03) Disability Index [25] (RA and PsA only) and the BASFI (0100) [26] (AS and PsA only). Furthermore, we extracted data from visual analogue scales (VAS, 0100 mm) measuring pain (i.e. 'How much arthritis pain do you currently have?'; 0 = no pain, 100 = unbearable pain), fatigue (i.e. 'How much fatigue do you currently experience?'; 0 = none, 100 = unbearably much), patient's global assessment (i.e. 'How much does your arthritis as a whole currently affect your life?'; 0 = not at all, 100 = unbearably much) and physician's global assessment (i.e. 'Physician assessment of disease activity'; 0 and 100 as anchors).
Other clinical variables and demographics
Available data on demographic and clinical variables were extracted including age, diagnosis, duration of arthritis (number of years since diagnosis), current treatment with biological DMARDs (yes/no) and self-reported lifestyle variables, including BMI and tobacco use (current, former or never user).
Physical activity behaviour: motivators, barriers and preferences
The men were asked to indicate motivators and barriers for physical activity from a list of pre-specified statements previously used in a Danish national population survey [27] . Additionally, the men were asked if they would be motivated to participate in an intervention or other initiatives promoting physical activity among men with arthritis (yes/no/maybe). Finally, they were asked for their preferences for physical activities from a pre-specified list of response options (e.g. group/individual, bicycling, swimming) including an open text field for writing in their own suggestions and preferences, if relevant.
Statistics
Data are presented as proportions, medians with interquartile range (IQR) and means with standard deviation (S.D.) where appropriate. Differences between the included patients vs eligible patients who declined to answer the questions about physical activity behaviour, and patients with low (suboptimal) vs regular (recommended) physical activity level were tested using Fisher's exact test and the MannWhitney U test/independent t test for categorical and continuous data, respectively.
Logistic regression analyses were used for identifying the independent effects of the individual variables on physical activity engagement. Multiple imputations were conducted using the fully conditional specification method, assuming data were missing at random. All variables were included in the imputation model, and the number of imputed datasets was determined based on the percentage of missing cases (i.e. participants with missing data on one or more variable) in the original dataset. Accordingly, a total of 72 imputed datasets were created. All variables were dichotomized before the imputations, except for diagnosis (three categories) and age (continuous). VAS for pain, fatigue, patient's global and physician's global were dichotomized using the 75th percentile as cut-off points (542, 61, 55 and 21 mm, respectively), while disease duration was dichotomized using the 25th percentile as cut-off (56 years). BMI was categorized as normal and overweight (525 kg/m 2 ), smoking status as non-smoker (never and previous smoker) and smoker (current), and CRP level as normal and high (>10 mg/l). Moderate to high disease activity was defined as >10 on CDAI [28] for RA, a score 540 on BASDAI [29] for AS, and a score >10 on CDAI and/or 540 on BASDAI for PsA. Moderate to severe functional disability was defined as a score 51 on HAQ [25] for RA, and arbitrarily set as a score 540 on BASFI for AS. For PsA a score 51 on HAQ and/or 540 on BASFI was considered as moderate to severe disability. Logistic regression analyses were performed on the imputed data sets to identify factors associated with engagement in regular (recommended) physical activity, and presented as odds ratios (ORs) with 95% CIs. All variables were tested in univariate logistic regression analyses with physical activity level as the dependent variable, and variables significant at a P < 0.1 level (two-tailed) were included in a multivariable logistic regression analysis using backward stepwise selection. The amount of variation explained was calculated as the mean Nagelkerke R 2 . Logistic regression analyses of complete cases were performed as sensitivity analyses. The significance value was set at P < 0.05 (two-tailed). All analyses were performed using SPSS Statistics version 22 (IBM Corp., Armonk, NY, USA).
Results
Characteristics
A total of 325 of 533 eligible men (61%) were included in the study (Fig. 1) . Mean age was 54 years and median disease duration 10 years. The distribution of the diseases was as follows: 47% had RA, 29% had AS and 25% had PsA (Table 1) . Compared with the non-respondents, the study population was significantly younger, fewer were smokers, and among men with axial disease, respondents had less disease activity and disability (Table 1) .
Physical activity level and correlates
The majority of patients, 196 (60%), characterized themselves as mainly sedentary or only physically active at light intensity, the rest (40%) reported being regularly physically active at moderate or vigorous intensity ( Table 1) .
The men who were regularly physically active were significantly younger, smoked less, and reported less pain, fatigue and global impact of disease. In addition, they had
FIG. 1 Patient disposition
Flow of male patients through the study including reasons for exclusion at each stage.
lower disease activity, better functional status and better physician's global score compared with men who reported suboptimal physical activity ( Table 2) .
The proportion of missing data for the individual variables ranged from 0 to 44.9%, and a total of 233 (71.7%) of the included men had missing data for one of more variable. Men with missing data were significantly younger (P < 0.01) and a higher proportion had AS and PsA (P < 0.001) when compared with the complete cases (data not shown). Results from the complete case analyses were generally similar to those from the analyses of the imputed data (Table 3) .
In univariate logistic regression analyses of the multiple imputed data, higher age, current smoking, high scores on the VAS for pain, fatigue and patient's global, high CRP level, moderate to high disease activity, and moderate to severe functional disability were negatively associated with regular engagement in physical activity (Table 3 ). In the multivariable analysis only a higher degree of fatigue (i.e. VAS fatigue score 561 mm) remained significantly independently associated with regular engagement in physical activity (OR = 0.228; 95% CI: 0.119, 0.436; Table 3 ). The amount of variation explained by the final multivariable model was 10.2% (as measured by Nagelkerke's R 2 ).
Physical activity motivation, barriers and preferences
The most frequently reported motivators for physical activity were to maintain or improve health (62%), to be in shape (50%) and to maintain or reduce weight (42%), while the most frequent barriers were being too tired (29%), lacking energy (27%) and prioritizing work or studies (23%). Most of the men indicated a preference for physical activity interventions including strength training (43%), swimming (34%) or road cycling (20%) ( Table 4) . A total of 42% of the men (n = 135) reported themselves to be motivated to participate in a physical activity intervention especially tailored to men with arthritis, while 33% (n = 107) answered 'maybe' and 25% (n = 82) 'no'. There were no statistically significant differences in current physical activity level (i.e. SaltinGrimby Physical Activity Level Scale) between these three groups of men (data not shown).
Discussion
In this study that examined physical activity behaviour in men with inflammatory joint disease, we found that 40% of the men reported being engaged in regular physical activity at moderate to vigorous intensity. This is similar to a recent Danish nationwide population survey [30] . Conflicting results have been reported regarding level of physical activity in patients with inflammatory joint disease compared with the general population [811], but it has been proposed that patients with RA, SpA and AS are less physically active at higher intensities than healthy controls [7, 10, 11] . There are several possible explanations for these conflicting findings, including the use of different measurement instruments and methods (including subjective and objective measurements), different classification and definitions of physical activity level, and different eligibility criteria of participants. Also, it should be noted that the above-mentioned studies have all been conducted in mixed gender samples (1282% men), and did not evaluate the influence or magnitude of possible gender differences in physical activity level. Hitherto only a few studies have addressed this issue, and the findings are inconclusive and conflicting [9, 31, 32] , making any definite interpretation regarding potential gender differences difficult.
Besides the disease-specific health promoting benefits of physical activity specifically in the inflammatory joint disease population [46] , it is widely acknowledged that engagement in regular physical activity has a preventive effect on, for example, cardiovascular diseases and type 2 diabetes in the general population [33] . This is especially relevant considering the increased risk of cardiovascular risk factors and morbidity in inflammatory joint disease [34] . As such, it is of concern that 60% (n = 196) of the men in our study reported suboptimal levels of physical activity, with 76 (23%) reporting being mainly sedentary.
In our study, both sociodemographic (i.e. age and smoking status) and clinical (i.e. pain, fatigue, global impact of disease, CRP level, disease activity and functional disability) variables were found to be associated with engagement in physical activity. However, in our final multivariable logistic regression analyses, fatigue remained the only variable independently associated with engagement in physical activity. Large-scale cross-sectional studies (not gender specific) have supported an inverse association between fatigue and physical activity in patients with RA [22, 32] , while smaller studies in relation to AS and SpA have also documented an association between physical activity and fatigue, but only subjectively, and not objectively, measured physical activity [8] , and mediated by the effects of other factors, such as mental health and pain [35, 36] . However, given the design of these studies, it is not possible to evaluate causality and the direction of the possible association between physical activity and fatigue.
One plausible explanation is that fatigue could be causing a reduction in physical activity. Fatigue has been reported as an important barrier for physical activity in previous studies in both RA [37] and AS [13] , which is in line with our study, showing that the two most frequently reported barriers were being too tired and lacking energy. On the other hand, a positive effect of physical activity on reducing fatigue in RA has been documented in a recent Cochrane review [38] . Also, in our study, 34% of the men reported being motivated to engage in physical activity because it provides energy in everyday life. This is supported by qualitative research where physical activity has also been emphasized as an important strategy to manage fatigue and provide energy in both AS [17, 36] and RA [39, 40] . A systematic review of physical activity and exercise in RA supports the suggestion that, on one hand, fatigue can act as a barrier for engagement in physical activity, but on the other hand that the positive effect of physical activity in terms of reduced fatigue can act as a facilitator for engagement [41] . Accordingly, based on the findings from previous work within the field, the suggested association between fatigue and physical activity behaviour in inflammatory joint disease may be bidirectional. By this, physical activity may be impeded by fatigue while the ability to control or reduce the fatigue and gaining of energy at the same time could be a motivator for physical activity.
In our sample, 75% of the men stated being definitely or maybe interested in participating in a physical activity initiative targeting men with arthritis. Overall, as the need for new strategies in engaging men in their own health is gaining increasing interest [14, 15] , physical activity has been presented as a promising strategy for health promotion in the male population [4244] . A recent systematic review of physical activity interventions for men found that the majority of such interventions showed positive results on the men's physical activity behaviour [42] . Moreover, a recent meta-synthesis found that men with long-term conditions may find self-management interventions more attractive when they are perceived as structured, actionorientated, having a clear purpose and involving physical activity [44] . From a gender perspective, an exercisebased intervention may be especially appealing to men because it offers the possibility for men to display masculinity [45] including exhibition of physical competence, strength and toughness [46, 47] . As such, by engaging in physical activity, men can be concerned about their health without threatening their masculine identity, and thus do health without compromising doing gender [48] .
The strengths of our study include the inclusion of a large number of men covering the three main diagnoses of inflammatory joint disease treated in routine care. A further strength is the use of data from the DANBIO registry, including both patient-reported and objectively measured outcomes.
Limitations are that only men choosing to engage with the health care system and attending clinic appointments were eligible for the study, and out of the eligible men our study population also was shown to represent a younger and better functioning cohort of men with inflammatory joint disease than the non-respondents, potentially limiting the generalizability of its findings. Furthermore, the use of self-reporting can be subject to recall and social desirability bias, and to differences in the individuals' interpretation of the different physical activity levels and a resulting risk of errors in the estimation of the men's physical activity level. Our cut-off for regular, recommended physical activity was set as levels IIIIV on the SaltinGrimby Physical Activity Level Scale, corresponding to engaging in at minimum moderate physical activity for at least 2 h/week. Thus, some of the men in our study who were classified as regularly physically active might not have met the international recommendations for health-enhancing physical activity, that is, a minimum of 150 weekly minutes at moderate intensity [49] . Also, information on fatigue was collected using a unidimensional generic VAS, measuring only fatigue severity and not other potentially relevant information on the different dimensions of fatigue such as physical fatigue, living with fatigue, cognition fatigue and emotional fatigue [50] . Furthermore, in this study, focus was solely on men and consequently any conclusion regarding possible gender differences in physical activity behaviour within the inflammatory joint disease population is out of the scope of this paper. Finally, the multivariable model was able to explain only a small amount (10.2%) of the variation in physical activity level. Thus, other factors, not included in the analyses, may have significant impact on understanding the engagement in physical activity among men with inflammatory joint disease.
Accordingly, though physical activity based interventions may represent a promising strategy for involvement, selfmanagement and health promotion in men with inflammatory joint disease, further research is needed to understand better the male patients' physical activity behaviour. Also, there is a need for more research to examine the acceptability and feasibility of physical activity initiatives targeted at men with inflammatory joint disease, and to explore the optimal content and context of such initiatives. Hopefully, this might form a knowledge base for helping health professionals to promote and advise on physical activity in men with inflammatory joint disease, and possibly to guide the development of new targeted interventions or other initiatives promoting physical activity.
In conclusion, our results indicate that a majority of men with inflammatory joint disease do not meet the recommendations of regular engagement in physical activity at moderate to vigorous intensity, which was found to be associated with both sociodemographic and clinical parameters. Of these, fatigue seemed to play a pivotal role in explaining motivation and barriers for physical activity. However, based on our study design, a causal relationship could not be established. Taking into account both the preventive and general health promoting effects of physical activity, further focus on strategies to understand and increase engagement in physical activity in men with inflammatory joint disease is needed.
